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DEPARTMENT OF THE AIR FORCE
USAF SCHOOL OF AEROSPACE MEDICINE (AFMC)
WRIGHT-PATTERSON AFB OH

7 May 2013

MEMORANDUM FOR 51 AMDS/SGPB
ATTN: MAJJUNG LEE
UNIT 2060
APO AP 96278

FROM: USAFSAM/OEC
2510 Fifth Street
Wright-Patterson AFB, OH 45433

SUBJECT: Consultative Letter, AFRL-SA-WP-CL-2013-0009, Acoustical Evaluation of
Transmission Monitoring at the 303" Intelligence Squadron, Osan AB, ROK

1. INTRODUCTION:

a. Purpose: On 21-25 May 2012, the United States Air Force School of Aerospace Medicine,
Consultative Services Division (USAFSAM/OEC) and USAFSAM Detachment 3 (DET 3-
USAFSAM/CD), at the request of 51 AMDS/SGPB, conducted an acoustical evaluation of
transmission monitoring at various workstations within the 303 IS/DOA. This assessment was
accomplished to help determine worker audiogram requirements in accordance with AFOSH
Standard 48-20, Occupational Noise and Hearing Conservation Program. Assessment data
were collected for two separate AFSCs—1N2X1C, Communication Signals Intelligence Analyst,
and 1IN3X1, Cryptologic Language Analyst—at five different workstations. Data were also
collected in three different ambient locations within the area of the facility where transmission
monitoring occurs. This consultative letter provides the results of the evaluation and
recommends appropriate engineering controls.

b. Survey Personnel:
(1) Chief, Occupational Health Services, DET 3-USAFSAM/CD
(2) Flight Chief, Consultation Division, DET 3-USAFSAM/CD
(3) Industrial Hygiene Consultant, USAFSAM/OECM
(4) Senior Noise Engineer, USAFSAM/OECC

c. Personnel Contacted:

(1) 303 1S/DO-1
(2) Superintendent, Current Operations, 303 IS/DOA
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d. Equipment:

(1) Norsonic Real Time Analyzer, Type RTA 840, SN 18701
(2) B&K Head and Torso Simulator, Type 4128C, SN 2425802
(3) B&K Sound Level Calibrator, Type 4231, SN 2422533

2. METHODOLOGY:

a. USAFSAM personnel were not permitted to enter the room where transmission monitoring
occurs due to compartmentalized security clearance requirements. Coordination prior to the
assessment was accomplished to allow USAFSAM’s equipment into the 303 IS facility. Due to
this limitation, SMSgt Brown and MSgt Yi of the 303 IS were trained to operate the equipment
and store the results of each assessment (see Attachment).

b. Sound pressure level (SPL) data were collected using a Briel & Kjer Head and Torso
Simulator (HATS) Type 4128C connected to a Norsonic Real-Time Analyzer (RTA) Nor-840.
The RTA was set to slow response. The HATS and RTA were set up at a workstation used to
monitor transmissions. A headphone from the 303 IS was placed on the head of the HATS to
simulate the exposure to a workstation operator monitoring transmissions. The transmission
signal was relayed to the HATS and the real operator simultaneously. If the operator adjusted
the listening volume, the HATS would experience the same change. The RTA measured the 1/3
octave bands, equivalent overall SPLs for the given time of exposure, and the equivalent overall
A-weighted SPL for the given time of exposure. This process was repeated at five different
workstations: MB02, TAO3, 212, 214, and 229.

c. SPLsusing the HATS and RTA were also collected at three separate areas within the room
where transmission monitoring occurs. These areas were identified as Conv, DGIF, and S&W
by 303 IS personnel during the survey. The measurements were used to help determine if
elevated background noise levels have an effect on listening volume inside the operators’
headsets. During these measurements, the HATS system did not have a headphone attached.

d. Assessment data from workstation MBO2 were collected while personnel with an AFSC of
1IN2X1C performed monitoring duties. Assessment data from workstations TA03, 212, 214, and
229 were collected while personnel with an AFSC of 1N3X1performed their duties.

e. Due to the typical 12-hour work shifts in this facility, the adjusted exposure limit is 83
dBA time-weighted average, in accordance with paragraph 3.1.2. of AFOSH Standard 48-20.

3. RESULTS:
a. Listed in Table 1 is the overall average SPL for each sampling event at each workstation,
as well as employee, AFSC, and whether noise cancellation was in use during the sampling

event. Also listed in Table 1 is the overall SPL for each of the three ambient areas that were
measured.
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b. Measured SPLs at workstation 214 were consistently well below the 12-hour exposure
limit, while measured levels at workstation 212 were consistently well above the 12-hour
exposure limit. At workstation MB02, two of the seven total sampling events exceeded the 12-
hour exposure limit, and at workstation TA03 two of three exceeded the 12-hour exposure limit.

c. Measured ambient SPLs in the facility were consistent at the three locations tested and
were not hazardous; however, interference from background noise may cause operators to
increase signal levels to overcome interference from background noise.

d. Hazardous noise levels were observed for IN2X1C and 1N3X1 AFSCs while performing
transmission monitoring duties.

Table 1. Measurement Summary

Average Sound Noise
Employee Workstation AFSC Pressure Level Cancellation
(dBA) (On, Off, N/A)
Johnston MBO02 1N2X1C 80.9 N/A
Johnston MBO02 IN2X1C 85.3 N/A
Rapoza MBO02 1N2X1C 75.8 N/A
Rapoza MBO02 1N2X1C 87.7 N/A
York MBO02 1IN2X1C 71.9 N/A
Unnamed
Operator #1 MBO02 1N2X1C 80.6 N/A
Ashford MBO02 1IN2X1C 80.2 N/A
Burns TAO3 IN3X1 85.7 N/A
Burns TAO3 1N3X1 77.8 N/A
Unnamed
Operator #2 TAO3 1N3X1 86.7 N/A
Jacobson 229 IN3X1 78.5 On
Jacobson 229 IN3X1 82.9 Off
Bergmann 214 IN3X1 64 On
Bergmann 214 IN3X1 72.2 Off
Andrews 212 1N3X1 88.9 Off
Andrews 212 IN3X1 96.8 On
Ambient,
N/A Cony N/A 70.4 N/A
Ambient,
N/A DGIE N/A 69.7 N/A
Ambient,
N/A SZW N/A 70.1 N/A
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4. DISCUSSION: All current and future 303 IS personnel should be trained about the risk
of hearing loss and their ability to reduce their own exposures by avoiding headset volume
settings louder than necessary to accomplish the mission.

5. RECOMMENDATIONS:

a. Based on the results and the observed variability in overall SPLs at the different
workstations, USAFSAM/OEC recommends that all personnel, regardless of AFSC, who
conduct transmission monitoring at this 303 IS facility should be enrolled in the hearing
conservation program and receive audiograms. Paragraph 2.15.4. of AFOSH Standard 48-20
states that Public Health will “enroll personnel identified by supervisors as occupationally
exposed to hazardous noise (by BE survey and recommended by OHWG) into a testing program
that includes pre-placement, periodic (at least annually), and termination audiograms.”

b. Install and use electronic filtering. For certain operations, it may be possible to filter the
incoming signals electronically to reduce SPLs inside a headset. This would be particularly
helpful while performing duties where the incoming transmission has a very narrow range of
audible frequencies of interest. For example, if an incoming transmission signal has an audible
frequency range of 500 Hz — 2.5 kHz, electronic filtering would remove any signals that fall
outside this range. This may also reduce distractions and help the workers focus on what they
are trying to monitor.

c. Evaluate the workstations where hazardous SPLs were measured to identify sources
contributing to elevated noise levels. Workstation 212 should be the first priority. The
operator was the same for both measurements at this workstation, so operator technique should
be considered, as well as the process performed and equipment specific to this workstation.

d. The use of noise canceling equipment does not appear to have a significant impact on
the reduction of SPLs inside the headphones. The use of this equipment should be based on
operational requirements, as well as individual user preference; however, its availability to all
personnel is recommended.

6. CONCLUSION: Request a follow-up assessment after the installation of engineering
controls or implementation of administrative controls is complete. The assessment would
determine the overall effectiveness of the controls to reduce the SPL below the maximum
allowed for continuous noise.
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7. We greatly appreciated the assistance of the 303 IS in accomplishing this assessment. If you
have any further questions regarding this report, please contact Mr. Andrew Wells at DSN 798-
3306 or andrew.wells@us.af.mil. Please direct any questions or comments regarding Industrial
Hygiene Consultative support to Lt Col Sonntag at DSN 798-3328 or david.sonntag@us.af.mil.
To improve our services, please complete and return the critique provided with this report.

JON E. BLACK, Maj, USAF, BSC
Chief, Bioenvironmental Engineering Consulting Branch

Attachment:
1/3 Octave Band Noise Data
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Attachment
1/3 Octave Band Noise Data, 303 IS/DOA

Position MB02

Name Johnston

Duration(H:MM) 1:22

Headset Mfg Sennheiser  Noise Cancellation N/A |

Frequency

) 16 | 20 | 25 [ 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
Meﬁse:red 572 | 60.7 | 645 | 624 | 635 | 633 | 614 | 605 | 595 | 595 | 585 | 59.1 | 57.4 | 558 | 56.4
Fre(qﬁze)”cy 500 | 630 | 800 | 1K | 125 | 16 | 2K | 25 | 315K | 4K | 5K | 63K | 8K | 10K | 125K | 16K
Meﬁ;:red 612 | 629 | 649 | 675 | 754 | 740 | 742 | 653 | 443 | 416 | 413 | 419 | 428 | 440 | 456 | 47.0
Linear A-Weighted

80.8 80.9

Position MB02

Name Johnston

Duration(H:MM) 11:55

Headset Mfg Sennheiser  Noise Cancellation N/A |

Frequency

) 16 | 20 | 25 [ 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
Meﬁi‘;red 57 | 599 | 637 | 627 | 646 | 64 | 615 | 59.7 | 589 | 59.3 | 58.1 | 60.1 | 614 | 634 | 64.1
Fre(q#f)”cy 500 | 630 | 800 | 1K | 125 | 16 | 2K | 25 | 315K | 4K | 5K | 63K | 8K | 10K | 125K | 16K
Meﬁ;:red 65 | 66.6 | 682 | 706 | 749 | 756 | 80 | 782 | 685 | 504 | 427 | 426 | 43 | 44 | 456 | 47
Linear A-Weighted

84.6 85.3

Position MB02

Name Rapoza

Duration(H:MM) 1:59

Headset Mfg: Sennheiser  Noise Cancellation: N/A |

Frequency | 45 | 20 | 25 | 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
(Hz) '

Meﬁi‘;red 60.4 | 615 | 633 | 638 | 658 | 66.1 | 654 | 647 | 646 | 616 | 592 | 581 | 575 | 576 | 587
Fre(qﬁf)"cy 500 | 630 | 800 | 1K | 125 | 16 | 2k | 25 | 315k | 4K | 5K | 63K | 8K | 10Kk | 125K | 16K
Meﬁ;:red 59 | 587 | 592 | 605 | 629 | 647 | 69 | 701 | 635 | 581 | 525 | 489 | 47.1 | 476 | 461 | 47.6
Linear A-Weighted

776 75.8
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Position MB02
Name Rapoza
Duration(H:MM) 10:50
Headset Mfg: Sennheiser  Noise Cancellation: N/A |
Frequency
) 16 | 20 | 25 [ 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
Meﬁse:red 584 | 60.1 | 628 | 629 | 649 | 647 | 631 | 60.1 | 60.1 | 593 | 596 | 583 | 596 | 583 | 612
Fre(qﬁze)”cy 500 | 630 | 800 | 1K | 125 | 16 | 2K | 25 | 315K | 4K | 5K | 63K | 8K | 10K | 125K | 16K
Meﬁ;‘c‘]red 729 | 73 | 737 | 758 | 803 | 77.6 | 795 | 804 | 748 | 576 | 523 | 49 | 432 | 441 | 456 | 47.0
Linear A-Weighted
87.3 87.7
Position MB02
Name York
Duration(H:MM) 5:00
Headset Mfg Sennheiser  Noise Cancellation N/A |
Frequency
) 16 | 20 | 25 [ 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
Meﬁi‘;red 58 | 60 | 627 | 628 | 648 | 648 | 631 | 599 | 604 | 59.8 | 59.7 | 577 | 579 | 60 | 59.6
Fre(q#f)”cy 500 | 630 | 800 | 1K | 125 | 16 | 2K | 25 | 315K | 4K | 5K | 63K | 8K | 10K | 125K | 16K
Meﬁ;‘c‘]red 501 | 58 | 612 | 616 | 60.1 | 62 | 658 | 625 | 566 | 416 | 413 | 42 | 427 | 438 | 455 | 471
Linear A-Weighted
75.2 71.9
Position TAO3
Name Burns
Duration(H:MM) 4:58
Headset Mfg Sennheiser  Noise Cancellation N/A |
Frequency | 45 | 20 | 25 | 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
(Hz) '
Meﬁi‘;red 642 | 692 | 62 | 628 | 605 | 647 | 61.7 | 603 | 589 | 592 | 57.3 | 57.4 | 576 | 593 | 638
Fre(qﬁf)"cy 500 | 630 | 800 | 1K | 125 | 16 | 2k | 25 | 315k | 4K | 5K | 63K | 8K | 10Kk | 125K | 16K
Meﬁzgred 614 | 62 | 661 | 69.3 | 685 | 71.1 | 785 | 782 | 805 | 60.4 | 439 | 424 | 43 | 442 | 456 | 471
Linear A-Weighted
84.9 85.7
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Position TAO03
Name Burns
Duration(H:MM) 5:02
Headset Mfg Sennheiser  Noise Cancellation N/A |
Frequency
) 16 | 20 | 25 [ 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
Meﬁse:red 64.4 | 684 | 632 | 641 | 643 | 686 | 71.8 | 734 | 724 | 69.7 | 674 | 669 | 667 | 624 | 5938
Fre(qﬁze)”cy 500 | 630 | 800 | 1K | 125 | 16 | 2K | 25 | 315K | 4K | 5K | 63K | 8K | 10K | 125K | 16K
Meﬁ;‘c‘]red 50.7 | 593 | 60.1 | 614 | 629 | 655 | 702 | 723 | 687 | 549 | 434 | 422 | 43 | 442 | 456 | 471
Linear A-Weighted
817 77.8
Position Conv
Name N/A
Duration(H:MM) 2:16
Headset Mfg None Noise Cancellation N/A |
Frequency
) 16 | 20 | 25 [ 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
Meﬁi‘;red 686 | 686 | 63 | 645 | 645 | 66,6 | 621 | 593 | 586 | 583 | 565 | 563 | 559 | 56 | 57.8
Fre(q#f)”cy 500 | 630 | 800 | 1K | 125 | 16 | 2K | 25 | 315K | 4K | 5K | 63K | 8K | 10K | 125K | 16K
Meﬁ;‘c‘]red 603 | 59.7 | 571 | 55.2 | 54.8 | 57.2 | 596 | 521 | 613 | 59 | 545 | 538 | 553 | 568 | 55 | 526
Linear A-Weighted
75.6 70.4
Position 229
Name Jacobson
Duration(H:MM) 0:15
Headset Mfg Bose Noise Cancellation On |
Fre(qﬁze)”cy 16 | 20 | 25 | 315| 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
Meﬁi‘;red 586 | 586 | 541 | 543 | 547 | 545 | 539 | 546 | 551 | 573 | 628 | 606 | 584 | 592 | 658
Fre(qﬁf)"cy 500 | 630 | 800 | 1K | 125 | 16 | 2k | 25 | 315k | 4K | 5K | 63K | 8K | 10Kk | 125K | 16K
Meﬁzgred 624 | 643 | 587 | 588 | 612 | 682 | 716 | 725 | 696 | 54 | 441 | 421 | 427 | 438 | 455 | 471
Linear A-Weighted
783 785
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Position 229
Name Jacobson
Duration(H:MM) 0:18
Headset Mfg Bose Noise Cancellation Off |
Fre(qﬁf)"cy 16 | 20 | 25 | 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
Meﬁse:red 618 | 647 | 621 | 641 | 65.7 | 66.2 | 65.6 | 655 | 634 | 638 | 61.9 | 603 | 60.7 | 60.1 | 6638
Fre(qﬁze)”cy 500 | 630 | 800 | 1K | 125 | 16 | 2K | 25 | 315K | 4K | 5K | 63K | 8K | 10K | 125K | 16K
Meﬁ;‘c‘]red 66 | 70 | 692 | 677 | 669 | 715 | 743 | 766 | 755 | 618 | 54 | 447 | 429 | 439 | 455 | 47
Linear A-Weighted
82.8 82.9
Position 214
Name Bergmann
Duration(H:MM) 0:19
Headset Mfg Bose Noise Cancellation On |
Fregﬁze)”cy 16 | 20 | 25 [ 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
Meﬁi‘;red 64 | 678 | 681 | 682 | 69.3 | 624 | 584 | 543 | 511 | 50 | 456 | 468 | 472 | 46 | 47.9
Fre(q#f)”cy 500 | 630 | 800 | 1K | 125 | 16 | 2K | 25 | 315K | 4K | 5K | 63K | 8K | 10K | 125K | 16K
Meﬁ;‘c‘]red 498 | 491 | 471 | 47 | 483 | 528 | 566 | 56.7 | 539 | 493 | 51 | 422 | 429 | 44 | 456 | 472
Linear A-Weighted
75 64
Position 214
Name Bergmann
Duration(H:MM) 0:21
Headset Mfg Bose Noise Cancellation Off |
Frequency | 45 | 59 | 25 | 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
(Hz) '
Meﬁi‘;red 619 | 643 | 634 | 649 | 675 | 64 | 625 | 612 | 61.2 | 635 | 628 | 663 | 626 | 566 | 57.6
Fre(qﬁf)"cy 500 | 630 | 800 | 1K | 125 | 16 | 2K | 25 | 315K | 4K | 5K | 63K | 8K | 10K | 125K | 16K
Meﬁzgred 595 | 595 | 577 | 55.7 | 58 | 62 | 64 | 634 | 613 | 604 | 61 | 463 | 429 | 439 | 455 | 471
Linear A-Weighted
765 72.2
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Position 212
Name Andrews
Duration(H:MM) 0:24
Headset Mfg Bose Noise Cancellation Off |
Fre(qﬁf)"cy 16 | 20 | 25 | 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
Meﬁse:red 508 | 651 | 62 | 646 | 698 | 66.7 | 634 | 628 | 612 | 65 | 644 | 664 | 663 | 66.7 | 681
Fre(qﬁze)”cy 500 | 630 | 800 | 1K | 125 | 16 | 2K | 25 | 315K | 4K | 5K | 63K | 8K | 10K | 125K | 16K
Meﬁ;‘c‘]red 703 | 725 | 739 | 74 | 739 | 765 | 80.9 | 829 | 816 | 681 | 55 | 443 | 434 | 447 | 456 | 471
Linear A-Weighted
88.2 88.9
Position 212
Name Andrews
Duration(H:MM) 0:27
Headset Mfg Bose Noise Cancellation On |
Fregﬁze)”cy 16 | 20 | 25 [ 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
Meﬁi‘;red 626 | 693 | 676 | 683 | 713 | 66 | 643 | 675 | 684 | 693 | 708 | 721 | 732 | 743 | 752
Fre(q#f)”cy 500 | 630 | 800 | 1K | 125 | 16 | 2K | 25 | 315K | 4K | 5K | 63K | 8K | 10K | 125K | 16K
Meﬁ;‘c‘]red 763 | 757 | 745 | 77 | 799 | 856 | 903 | 911 | 882 | 755 | 718 | 57.3 | 492 | 524 | 474 | 47
Linear A-Weighted
95.9 96.8
Position DGIF
Name N/A
Duration(H:MM) 0:27
Headset Mfg N/A Noise Cancellation N/A |
Frequency | 45 | 59 | 25 | 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
(Hz) '
Meﬁi‘;red 60.1 | 636 | 60.4 | 623 | 651 | 662 | 642 | 627 | 603 | 60 | 575 | 584 | 575 | 553 | 559
Fre(qﬁf)"cy 500 | 630 | 800 | 1K | 125 | 16 | 2k | 25 | 315k | 4K | 5K | 63K | 8K | 10Kk | 125K | 16K
Meﬁzgred 568 | 581 | 56 | 576 | 55 | 56.1 | 596 | 622 | 614 | 575 | 54 | 495 | 48 | 482 | 467 | 474
Linear A-Weighted
74.7 69.7
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Position S&W
Name N/A
Duration(H:MM) 2:22
Headset Mfg N/A Noise Cancellation N/A |
Fre(qﬁf)"cy 16 | 20 | 25 | 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
Meﬁse:red 577 | 646 | 633 | 648 | 643 | 641 | 655 | 645 | 567 | 573 | 571 | 574 | 56 | 552 | 573
Fre(qﬁze)”cy 500 | 630 | 800 | 1K | 125 | 16 | 2K | 25 | 315K | 4K | 5K | 63K | 8K | 10K | 125K | 16K
Meﬁ;‘c‘]red 578 | 59.1 | 57.3 | 57.8 | 56 | 583 | 594 | 624 | 613 | 574 | 541 | 505 | 476 | 481 | 468 | 476
Linear A-Weighted
74.9 70.1
Position TAO3
Name Unnamed

Operator #2
Duration(H:MM) 5:42
Headset Mfg Sennheiser  Noise Cancellation N/A |
Frequency
) 16 | 20 | 25 [ 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
Meﬁzgred 649 | 687 | 617 | 638 | 62 | 653 | 60.7 | 595 | 584 | 59 | 599 | e6 | 737 | 742 | 743
Fre(qﬁze)”cy 500 | 630 | 800 | 1K | 125 | 16 | 2K | 25 | 315K | 4K | 5K | 63K | 8K | 10K | 125K | 16K
Meﬁi‘;red 734 | 731 | 744 | 735 | 748 | 758 | 785 | 788 | 758 | 735 | 714 | 626 | 562 | 556 | 49.7 | 47.1
Linear A-Weighted
86.8 86.7
Position MB02
Name Unnamed

Operator #1
Duration(H:MM) 6:13
Headset Mfg Sennheiser  Noise Cancellation N/A |
Frequency
) 16 | 20 | 25 [315| 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
Meﬁ;‘c‘]red 564 | 593 | 63 | 619 | 644 | 64 | 609 | 591 | 574 | 589 | 561 | 56 | 536 | 556 | 59.9
Fregﬁze)”cy 500 | 630 | 800 | 1K | 125 | 16 | 2Kk | 25 | 315K | 4K | 5K | 63K | 8K | 10K | 125K | 16K
Meﬁi‘;red 665 | 695 | 684 | 67.7 | 681 | 705 | 729 | 753 | 619 | 451 | 416 | 42 | 428 | 438 | 455 | 47
Linear A-Weighted
80.6 80.6
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Position MB02
Name Ashford
Duration(H:MM) 2:18
Headset Mfg Sennheiser  Noise Cancellation N/A |
Frequency
) 16 | 20 | 25 | 315 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315 | 400
Meﬁse:red 56.7 | 595 | 63 | 624 | 65 | 641 | 60.8 | 59.4 | 57.9 | 584 | 56.3 | 564 | 549 | 569 | 611
Fre(qﬁze)”cy 500 | 630 | 800 | 1K | 125 | 16 | 2K | 25 | 315K | 4K | 5K | 63K | 8K | 10K | 125K | 16K
Meﬁ;:red 66.8 | 684 | 67.9 | 66 | 684 | 704 | 713 | 741 | 597 | 47.2 | 417 | 421 | 428 | 438 | 455 | 47
Linear A-Weighted
80.2 80.2
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